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[bookmark: _Ref178064866]In this contribution, we discuss remaining issued on Multicast activation/deactivation and RRC state transition to support multicast reception in RRC_INACTIVE.
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RAN2 agreed to notify UEs receiving the multicast session in RRC_INACTIVE of the activation/de-activation of the multicast session, but it is still FFS which message to use for the notification and how UEs should behave upon receiving it.
For Rel-17 UEs, the paging message is used to notify them of multicast activation. If the multicast session that the UE has joined is indicated in the group list (pagingGroupList-r17), the rel-17 UE initiates the RRC resume procedure. While rel-18 UE may not initiate the RRC resume procedure upon receiving the activation notification, the existing group list can be used to notify the multicast activation to the rel-18 UEs. 
For the sake of consistency, it would be beneficial to enhance the paging to also indicate multicast deactivation. If a new group list is added in the paging for deactivation notification, rel-18 UE can consider the multicast session de-activated when the session ID is found in the new group list. Therefore, with regard to the multicast deactivation, we propose the following:
Proposal 1	Introduce a new group list in the Paging message to indicate the multicast sessions that are deactivated.
Proposal 2	While the multicast session is deactivated, UE in RRC_INACTIVE suspends the multicast monitoring.
For an active multicast session, the network can choose which UEs receive it in RRC_INACTIVE and which UEs receive it in RRC_CONNECTED, and only UEs configured to receive it in RRC_INACTIVE are transited to RRC_INACTIVE. However, when there is temporarily no data to be sent for an active multicast session, or when a multicast session is deactivated, the gNB can move not only UEs configured to receive the multicast in RRC_INACTIVE but also UEs configured to receive the multicast in RRC_CONNECTED to RRC_INACTIVE. After that, when the multicast session becomes activated, the network will send the group paging to notify the multicast activation. Upon receiving the group paging, if an UE was configured to receive the multicast in RRC_INACTIVE, the UE should resume the multicast monitoring in RRC_INACIVE. In contrast, if the UE was not configured to receive the multicast in RRC_INACTIVE, the UE should initiate the RRC resume procedure to receive it in RRC_CONNECTED. To enable UEs to take different actions when the multicast session is activated depending on the network configuration, the network should indicate whether the multicast reception in RRC_INACTIVE is allowed or not when suspending the RRC connection.
Proposal 3	Network indicates whether multicast reception in RRC_INACTIVE is allowed or not when suspending RRC connection, via RRCRelease message.
Proposal 4	If the UE was configured to receive multicast in RRC_INACTIVE, the UE resumes multicast monitoring in RRC_INACIVE upon receiving a group paging indicating multicast activation.
Proposal 5	If the UE was not configured to receive multicast in RRC_INACTIVE, the UE initiates RRC resume procedure upon receiving a group paging indicating multicast activation.
Though a rel-18 UE is configured to receive a multicast session in RRC_INACTIVE, if the RRC connection of the UE is suspended while the multicast session is deactivated, the UE needs to suspend the multicast monitoring upon entering RRC_INACTIVE. However, UE in RRC_CONNECTED doesn’t monitor the Paging message and doesn’t know the activation/de-activation state of the multicast session that the UE is receiving. If the network doesn’t inform the UE that the multicast is deactivated when moving to RRC_INACTIVE, the UE will unnecessarily keep monitoring the multicast. Therefore, to enable UE to suspend the multicast monitoring upon entering RRC_INACTIVE, network should indicate whether the multicast session is active/deactivated when suspending the RRC connection.
Proposal 6	Network indicates whether the multicast session is active/deactivated when suspending RRC connection, via RRCRelease message.
There are some cases where the UE should transit to RRC_CONNECTED via RRC resume, even though the UE is configured to receive the multicast in RRC_INACTIVE. For instance, when a multicast session is terminated, RAN2 agreed to use the Rel-17 solution to release the multicast session, and all UEs that have joined the multicast session should enter RRC_CONNECTED to perform the corresponding NAS procedure. Additionally, when RAN congestion is somewhat alleviated, the gNB may want to move all UEs receiving a certain multicast in RRC_INACTIVE to RRC_CONNECTED. Finally, when the PTM configuration is updated but the updated configuration is not provided via MCCH, the UE needs to initiate the RRC resume procedure to acquire it via DCCH. If network can use the group paging to handle such cases, it would be beneficial to reduce the paging resources. Therefore, we propose to add a new indication in group paging to command the UE to initiate RRC resume even though the UE is configured to receive the multicast in RRC_INACTIVE, e.g., for multicast release or PTM configuration update.
Proposal 7	Introduce a new indication in group paging to command the UE to initiate RRC resume, even though the UE is configured to receive the multicast in RRC_INACTIVE, e.g. for multicast release or PTM configuration update.
The UE feedback-based HARQ re-transmission for UE is necessary to satisfy the high QoS requirements of multicast session, which is why RAN only specified multicast for UEs in RRC_CONNECTED in Rel-17. Though HARQ feedback is not available in RRC_INACTIVE, the QoS requirements of the multicast session must still be guaranteed in that state.
The network could blindly re-transmit the multicast session without UE feedback for UEs in RRC_INACTIVE, but this would be inefficient and cannot ensure the multicast QoE requirements for all UEs. Although the network selects UEs to transition to RRC_INACTIVE based on the measurement results reported by UEs, the receiving quality of the multicast could worsen during RRC_INACTIVE based on the UE's movement. 
If the receiving quality of the multicast is poor, the UE should be able to transit to RRC_CONNECTED to receive the multicast transmission based on HARQ feedback. Therefore, a solution is proposed to enable the UE to resume the RRC connection when the receiving quality of the multicast session in RRC_INACTIVE is not satisfactory.
[bookmark: _GoBack]Proposal 8	UE resumes the RRC connection when the receiving quality of the multicast session in RRC_INACTIVE is not good enough.
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Based on the above discussions, we present the following observations and proposals:
Proposal 1	Introduce a new group list in the Paging message to indicate the multicast sessions that are deactivated.
Proposal 2	While the multicast session is deactivated, UE in RRC_INACTIVE suspends the multicast monitoring.
Proposal 3	Network indicates whether the multicast reception in RRC_INACTIVE is allowed or not when suspending RRC connection, via RRCRelease message.
Proposal 4	If the UE was configured to receive multicast in RRC_INACTIVE, the UE resumes multicast monitoring in RRC_INACIVE upon receiving a group paging indicating multicast activation.
Proposal 5	If the UE was not configured to receive multicast in RRC_INACTIVE, the UE initiates RRC resume procedure upon receiving a group paging indicating multicast activation.
Proposal 6	Network indicates whether the multicast session is active/deactivated when suspending RRC connection, via RRCRelease message.
Proposal 7	Introduce a new indication in group paging to command the UE to initiate RRC resume, even though the UE is configured to receive the multicast in RRC_INACTIVE, e.g. for multicast release or PTM configuration update.
Proposal 8	UE resumes the RRC connection when the receiving quality of the multicast session in RRC_INACTIVE is not good enough.

